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PROJECT STATEMENT

A. Project Sunmary

1. Statistical

Project Title: Improvement of tropicai production of
beans ara cowpeas through disease and
insect control.

New or Extension: Extension

Contractor: University of Puerto Rico
Mayaguez, Puerto Rico

Project Director: Dr. Julio H. Ldpez~-Rosa
Phy topathologist

Duration: April 16, 1979 - September 30, 1980

Total Estimated Cost:

Funding:

Prior Years: $2,181,755

Project Extension

Funding

k/16/79-9/30/80 $634,683

FY 1979 Proposed $186,399

FY 1980 Proposed $447,684
Project Manager: Dr. John M Yohe

2. Narrative

The common bean (Phaseolus vulgaris L.) and the cowpea (Vigna ungui-

culata (L.) Walt. subsp. unguiculata Verd.) are major grain legumes that

nrovide important sources of protein for the human diet in many of the
lesser developed countries (LbCs) of the tropics. In these areas, legumes
are consumed in conjunction with cereals to obtain a better amino acid bal-
ance. Though often of considerable importance in certain areas of the tem-
perate zones, these grain legumes are generally consumed as part of a vari-

ety of foods. In all production areas, one of the major constraints is

disease susceptibility.



The basic goal of this project is to improde, bf various means,
production of beans and cowpeas in the tropics. Efforts to achieve this
goal have consisted of (1) identification of major diseases and insect
pests, (2) screening for resistant germ plasm, (3) development of methods
for breeding for multiple disease resistance, and (L) combination of these
resistances with high yields and other commercially desirable traits. In
cases where ,little or no resistance has been found, the project has eva-
luated chemical control measures as an altgrnative and has continued the
search for resistances in similar and related legume species.

Continuation of the project will permit: concentration of large
RSPs (recurrent selection popﬁlations) into smaller, more manageable
populatjons and the selection of promising bean lines for release; trans-
mission to beans of disease resistances from other Phaseolus species,
e.g., resistance to bacterial blights, which is nét presently found in
the common bean; development (completion) of chemical control measures;
intensification of efforts to disseminate results and materials (advanced
selections and other useful germ plasm) in Central American and Caribbean
countries; and comgpiementation of CIAT's efforts in training personnel
from national edible legume programs by specific training to be offered

to project's cooperators from Central America and the Caribbean.

The research project on improvement of tropical production of beans
and cowpeas was extended from May 1976 to September 1978. Based on pro-
ject accomplishments, which were noted ‘'with commendation'', a review
team recommended an additional two year extension in June 1978. However,

the extension proposal was considered unacceptable at the October 31-



November !, 1978, and January 29, 19%9 RAC meetingd.” "This new proposal
is responsive to RAC's comments and the proposed plan of work will per-
mit termination of the chemicai control aspects of the research, publi-
cation of results, and concentration of the project's resources into
the breeding effort. Continuation and strengthening of breeding re-
search, and intensification of outreach activities under the proposed

extension will lead to optimum utilization of the funds invested in the

project.



B. Research Purpose and Objectives R

1. Purpose

The purpose of the proposed extension is to continue the improve-
ment of tropical production of beans and cowpeas via the use of multiple
disease and insect resistance and control measures. The deveiopment of
multiple resistant cultivars of commercial potential and management
technologie§ related to their use will benefit farmers and consumers
of the developing countries by providing increased production of these

major food crops.

2. Objectives of the Proposed Extension

1. Locate additional soﬁrces or types of resistance by screening
new matgrials.

2. Develope R$Ps for high frequency of major and minor genes for
multiple resistances.

3. Develop and release breeding lines for high levels of multiple
disease resistance.

k. Select, test and release advanced lines for combined multiple
disease resistance, yield and commercial potentials.

5. Develop RSPs in closely related Phaseolus species (i. coccineus,
others) for important disease resistances not presently found in the com-

mon bean, specifically, bacterial blights (Xanthomonas spp.), angular

leaf spot, necrotic strain of BCMV, BGMV and soybean rust.

6. Confirm the levels of insect resistance and their economic sig-
nificance for the project's advanced lines.

7. Confirm the effectiveness of selected fungicides for controlling

soil=-borne pathogens.
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8. Evaluate microorganisms in the field for éoﬁfrofling folfar
and soil-borne pathogens.

9. Strengthen the network of Cooperators in LDCs and of interested
principal bean scientists in the US who are willing to receive and use
disease resistant germ plasm, and participate in trials of improved
disease resistant lines in the principal bean production areas.

10. Pravide specific on=site research training in PR to cooperators
from LDCs in efforts to improve scientist-to-scientist working relation=
ships, increase uniformity of procedures, and update research skills.

11, Hold a symposium on identification, distribution, and pros-
pects for control of diseases'aﬂd insects of beans and cowpeas in Tropical
America: The published papers from this symposium will meet the obliga-

tion for a disease-pest control monograph.

C. Significance and Rationale for the Research

1. The Develooment Problem

A growing world population requires adequate nutrition for normal
growth and development as well as for optimum physical performance. It
is generally recognized that protein is one of the most important compo-
nments of human nutritional requirements. Traditional sources of high
quality protein are meat, dairy products, fowl, and fish. These are re-
latively high cost foods and are consumed mostly in the developed coun-
tries, or where adequate pasturelands and low population densities exist,
usually in temperate zones. In the tropics, marginal land areas, or areas
of high population density, cereals and pulses tcgether are frequently a

cheap and satisfactory protein source.
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As ponulations grow and lar~ use iﬁteﬂsifiés;Aéééin'legumes on the
better lands are usually displaced by the cereals or other crops. This
creates an ever smaller supply of pulses, especially in relation to the
cereals (which have often increased in yields) with which they should
be consumed in particular proportions. 'n addition to this gradual re-
legation of pulse crops to more marginal lands, the presence of diseaces
and insects often cause serious losses, and result in production fluctua-
tions on a national scale.

A recent CIAT publication ("Evolution of bean production in Latin
America during the last decade'', by J. M. Sanders and C. Aivarez P., 1978)
traces some of the major trends in the countries of this region. The
authors show that the Latin American countries account for over 1/3 of
the total world bean production. Yields, however, are only about 2/5
of those obtained in Lhe US and Canada. Although.bean production has
increased in many countries, output for the area rose an average of
only 0.25% per year, while population grew 2.8%. This has resulted in
lower consumption per capita, which can have grieveous consecuences con-
sidering that beans are the main protein source for a majority of the
people.

There are three principal solu.ions to this dilemma: (1) increase
land usage, (2) importation, or (3) increase and stabilize yields. The
first alternative occurs to some extent through agrarian reform and po-
pulation pressure, but has not been very effective in increasing grain
legume production since other crops are generally more economically pro-
ductive, and appropriate new lands are limited in area. Nevertheless,

most national increases in production are probably due to this source

(0.8% increase). The importation of beans runs into probleris of balanca
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of payments and the fact is that local varieties ;re ofteﬁ preferred to
the exclusion of many high yielding availenle commercial types. Trans-
portation and distribution problems alsoc make market penetration of im-
ports difficult in any but the large population centers,

The third solution, on which this project has focused efforts, is
by far .he most appropriate, but also the most difficult and slowest to
extend into many of the production areas. D0ifficult, because in spite
of adequate research knowiedge and some very good yield and disease re-
sistance sources, the tasik of combining these into the myriad bean seed
types required for the multitude of production areas, necessitates bean
scientists, research institutions and adequate budgets within each
country and production area. These are all in short supply.

The main deterrent to adequate national research budgets and ins-
titutions is found in the nature of the crop itseiF¢ In temperate zones,
bean culture has been mechanized and yields are relatively high (1,372
k/ha for the US and Canada), so this legume competes fairly well with
other crops. This requires relatively flat land and fairly high inputs.
In the tropics, where there are many disease and insect problems, good
level lands in areas of appropriate climate are limitec and inputs are
much more costly. Yialds have fluctuated greatly and beans have not
been able to compete with other tropical crops such as bananas, sugar-
cane, cassava, cotton and the cereals (rice, corn, sorghum). Conse-
quently, in a majority of the LDCs of Latin America, the crop is cul-
tivated in areas, often in association with corn (or some other crop)

on steep hillsides unsuitable to modern agricultural methods. dean

production from this type of cultivation has been estimated to be as
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high as 80-90% of the total. it is not likely tgat tHis.gultivation
pattern will change because of the large numbers of rural farmers in-
volved, and the economics of tropical production.

In studies carried out at CIAT (Arnnual Report, 1977) on the eva-
luation of technology at the farm level in Honduras, in areas where
the small bean fermer was involved, "t was concluded that a modern
"technological package'!' including use of fertilizers and insecticides
would be economically unadvisable due to the high costs involved and
the instability of rainfall. In similar studies of small farmer systems
in Colombia, CIAT found that if the price ratio of corn to beans is
around 1:4, planting of beans alone or in association with corn are
economically comparable, but if the price relation is less than 1:4
then intercropping becomes preferable to beans alone. In addition,
they conclude that ”smafl farmers, who evade high risks, will prefer
the association even when beans alone yield more economically. The
majority of the farmers who have enough hand labor..... select the as-
sociated cropping system to reduce production costs and to obtain a
greater stability of income''.

The solution of bean production problems through the use of high
input technological packages (including the use of fertilizers) does
not seem to be the most practical (on good lands beans do not compete
well with other crops and the small farmers who are primarily concerned
with bean production do not wish tc risk the costs involved). Perhaps
the most productive method of providing inmediate and long term assist-
ance is by improving yield stability. This can best be accomplished
through the protection from loss provided by increased disease and in-

sect resistances. This has been the main guiding philoscphy for the

project.
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D. Plans to Develop Linkages and to Facilitate the
Utilization of Research

Since it is practically impossible to provide the exact bean types

each production area requires, we have built up relationships with major

bean breeders and phytopathologists in Latin America to receive breeding

materials and released lines as produced by the project. Over the last

b years we have also distributed uniform trials of advanced lines to

selected cooperators, usually plant breeders, in each country where a

major interest in this type of cooperatioﬂ.has been shown. We have also

travelled to the countries to assist in planning cooperative research
and have attended the annual regional research meetings.

We have met a great deal of difficulty in our attempts to main-
tain these ties and in obtaining useful feedback. Several reasons may

account for this. The 1975 AID publication Roster of Scientists for

Major Food Crops of the Developing World shows very few scientists in

each country assigned to bean pathology or breeding. The turn-over

rate is extremely high as can be appreciated by a comparison with

those still on the job ii=country at the end of 1978.
1975 1978
Colombia b 0
Costa Rica 5 3
Ecuador 0 Q
El Salvador 1 Q

lf From '""List of bean scientists Qz. xquarfs L.) in Latin America and
the Caribbean'', Compiled by Oswaldo Voysest, CIAT, 1978.



1975 1978
Guatemala 3 |
Honduras 1 0
Nicaragqua Q 0
Panama 0 Q
Venezuela ] |

These 'scientists are more numerous in the larger, more advanced
countries and in countries with Internatiomal Research Centers and are
scarce in the others. This can be appreciated from one of the most re-
cent listings of bean scientists as follows:

Bean Scientists in Latin American Couﬁtriesi/

Large Countries General Bean Improvement
Brazil 88 18
Mexico 28 5

W/lnternational Centers

Colombia 49 (32 CIAT) 12 (4 CIAT)
Guatemala 13 (9 1CTA) 5 (L tcTA)
Costa Rica 13 (1 CIAT: noﬁe 1
at CATIE)
Others
Nicaragua | 9 2
Honduras 12 2

El Salvador 11 ]

Venezuela 7 2

1/ From ""List of bean scientists (P. vulgaris L.} in Latin America and
the Caribbean'', Compiled by Cswaldo Voysest, CIAT, 1978,
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In addition, there have been unforeseeablehdf%Fi;ulfies in attena-
ing the yearly meetings, which have been held with our cooperators at
the Central! American Cooperative Food Crop Improvement Program (PCCMCA)
annual meeting, due to natural disasters (earthquake in 1976 caused can-
cellation in Guatemala - meeting was rescheduled in Costa Rica), and
political unrest {the situation in Nicaragua caused cancellation in 1978
- meeting was rescheduled in El Salvador). These types of difficulty are
to be expected with some frequency inm Latin America. In addition USDA
personnel, who have assumed a major portion of the outreach responsibi-
lities, have had foreign travgl limited by normal USDA restrictions.

Thus UPR scientists have met with cooperators on occasions when PCCMCA
meeting. sites have been changed on short notice.

These yearly contacts with national bean scientists have been the
principal mechanism by which the project contacts interested scientists
and stimulates interest in receiving breeding lines and continued coope-
ration. Without personal contacts it is extremely difficult to maintain
communication with the national! personnel and their programs. The pro-
posed addition of an outreach agronomist (UPR) with field travel capa-
bilities, will strengthen this aspect of making the project's results
available to the nmational programs.

Not only are scientists scarce in the national programs often
devoting only a portion of their time to bean work, but facilities are
also limited. This can be appreciated from data provided by the publica-
tion "Agricultural Experiment Stations of Latin America'', BiD, Washington,
1971, 367 pp, in which detailed information is given for 206 experiment

stations of which 80% are maintained by the national governments. Many
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of the rest are connected to the universities which in géﬁeral are com=
pletely disconnected from the national programs. The majority were
established recently and are in various stages of development and often
without permanent personnel. The professional staff is comprised mainly
by university graduates (20-30% with MS). Individual scientists handle
several crops and various disciplines. Only 10% of the stations have
libraries, and most of thes. ¢k scientific journals.

The mational bean programs are operating under the most constrain-
ing circumstances. This is caused by their extremely limited resources.
Most lack proper research facilities, personnel aﬁd budget for their own
research programs and are uﬁable to meet the demands imposed by regional
(PCCMCA), international (CIAT), and others (FAQ, [ICA), and other projects
such as ours. Personnel and budgets are consigned and do not respond to
the needs of the research to be accompiished. Thé project has tried to
fit in with the interests of the national programs to provide assistance

and breeding materials not obtained elsewhere.

International Programs

Centro Internacional de Agricultura Trooical
(CIAT) =Colombia

CIAT has, among the international agricultural centers, world re=
sponsibility for beans. Our project has established and maintains close
ties with the Center's Bean Program. Mutually beneficial collaboration
has been achieved through the exchange of materials and information, and

participation of staff from each program in workshops and project's re-

views.
CIAT has assumed the major responsibility for general training of

research staff through short courses and in-service training. Ccmple
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mentation of the CIAT's training effort can be acccmplished by the pro-
ject by training scientists from the English speaking Caribbean, a geo-

graphic area which is not presently covered by CIAT, in aspects related

to bean and cowpea culture.

International Institute of Trepical
Agriculture (IITA) - Nigeria

I ITA has world responsibility for cowpea. C(lose cooperation exists
between the project éﬁd'flTA, with reciprqcal visits by scientists and
éxchange of cowpea germ plasm, which maintain each locale up=to-date on
recent work and advanced materials produced by each program. Diseases
and strains of pathogens havé been somewhat different between the two
coatiﬁgﬁts which makes work at the two institutions complementary. Lines
from !1TA have been generally low in root rot resistance, so that the
project's resistances of this type should be verf useful to them. Avail-
ability of male sterility and good bush plant types from |ITA will bene-

fit breeding in our project.

Programa Cooperativo Centroamericano para
el Mejoramiento de los Cultivos Alimenticios
(PCCMCA)

The PCCMCA organization has played a major part in bringing toge-
ther the Central American scientists from the different disciplines
specializing with several major crop plants (rice, corn, sorghum, and
beans and, lately, vegetables and fruits). These vearly gatherings
have functioned somewhat like the regional Academy of Science meetings
in the US. Scientists have met and discussed common problems. They
present reports of recent research and also formulate plans for coope-

ration == usually uniform variety trials. We have used these meetings
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as an opportunity to introduce our program, to meet with our cooperators,
to discuss work accomplished and problems encountered and to make plans

for the year's continued cooperation.

Food and Agriculture Qrganization (FAQ)
and [nstituto Interamericang de GCiencias
Agricolas (11CA)

Both FAO and |ICA have had regional or local specialists assisting
with research, training, or in advisory capacities in many of the Latir
American ccunﬁries for both short and long periods of time. The assist-
ance has often been in advisory capacity in chemical or integrated pest
control, econcmic or sociologic problems and extension. Research in
pathology and crep breeding has been done by graduate student training
at CATIE (11CA) at Turrialba, especially in the mid=-1970's. The Pro-
ject's interests and cooperative work in Central America are highly

compatible with those of these two institutions,

Naticnal Programs

ICTA - Guatemala. The Institute of Agricultural Science and Tech-
nology (ICTA) is the Guatemalan organization responsible for agricultu=
ral research and development. Strong ties and assistance are maintained
with the international centers of CIAT and CIMMYT, and with AlD. OQur
present cocoperation is through Dr. Porfirio Masaya, Bean Program Coordi-

nator and ing. $ilvio Hugo Orozco of the Bean Program.

SAN=EAP - Honduras. The bean improvement work in Honduras is car=
ried out under the Ministry of Natural Resources (SRN) which maintains
a germ plasm, pathology, and breeding component in conjunction with the

Panamerican Scheol of Agriculture (EAP). Ing. Leonardo Ordofiez (SRN)
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and Professor Victor Mufoz CEAP) are doing this work and have received
breding lines and advanced materials for trials from the Project. Prof.
Mufdoz attended the Project's Cooperators Workshop in Mayaguez in 1977.
In addition, SRN mairtains two Agronemists, Ing. Otto Luis Tercero and

Ing. Héctor Fernindez, who are in charge of cultural practices éﬁd vield

trials at the Danl7 Experiment Substation. These programs are receiving

our breeding materials and advanced lines each vear.

SRN-BID - Honduras. A Pilot Project of Corn and Beans for exten-
sion of technology and improvéd varieties with the small farmer is under-
way in one of the principal grain production regions of Danl? (south-
eastern Honduras). This is a cooperative extension project of the Ministry
of Natural Resources (SRN) and the Interamerican bevelopmeﬁt 3ank (310)
in close cooperation with Internatiomal Agricultural Research Centers
(CIMMYT and CIAT). We have been in close contact with this work through
lng. José Montenegro, Director of the Program, who is also a bean patho-
logist aﬁd a graduate frem the University of Puerto Rico at Mayaguez.

They have received our advanced limes and are testing them under condi-

tions of the small farmer.

INTA = Nicaragua. Our cooperator has been Ing. Silvio A. Chévez

of the Grain Legume Project of the Nicaraguan Institute of Agricultural
Technology (INTA). However, since the outhreak of coffee rust, most of
the funds and professional's time have been occupied in the large scale
eradication measures heing developed, and because of the recent oolitical

unrest in this country, conditions have been difficult, at best, for the

normal bean research program.
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Costa Rica. The principal bean research in this country is being
accomplished at the University of Costa Rica under the Department of
Plant Pathology. Our principal cooperators have been Dr. Rodrigo Gamez,
virologist, and Ing. Edgar Yargas, rust specialist. Ing. Vargas attend
the Pr@ject'§ 1977 Cooperators Workshop. The National Production Board
(CNP) has assisted in providing land and field personnel to plant out
cooperative trials through Ing. José Francisco Ramirez of this ins.itu-
tiom.

We have maintained conmtact with the basic genetic workhkn beans,
principally in mutagenesis by chemicals and nuclear isotopes, whicli has
been dor;e by Or. Moh, at the Nuclear Center at Turrialba, and have re-
ceived germ plasm for testing from this program which has shown no dis-
ease resistances. Other research at CATIE has involved the economics
of bean production and land use and multiple cropping systems. We re-=

ceived publications and exchange information, but most of our contacts

are via the University.

€1 Salvador. Bean production has been greatly reducsd and re-

slaced by the principal exporti crops (cotton, coffee, sugarcane) and by
the cereal crops (corn, rice, sorghum) in all of the major production
sreas of El Salvador. In addition, the high incidence of 3GYMV, a dis=
ease agent to which no resistance has been found in beans, has prevented
commercial production in most lowland areas. Research in bean patholegy
and agronomic practices has therefore undergone a number of changes in
£l Salvador.

New facilities of the government research center (CENTA) are veing

built and staffed at San Andrés. AID, through contracts with US univer=
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sities, especially the University of Florida, have Been instrumental in
this development. Our cooperator at this center has been agronomist
Ing. Carlos Mario Garcia, Department of Plant Technology, who attended

the Project's 1977 Cooperators Workshop.

Dominican Republie. Our cooperator in this country was Ing. Freddy

Saladin=Garcla, Director of the Depaftmeﬁt'of Agricultural lInvestigations
of CNIEGA, who has received the advanced lines for loecal trials, and has
visited our research facilities in Mayaguez. Ing. Saladin also attended
the Project's 1977 Cooperateré Workshop. Presently, our cocperator in
the Dominican Republic is Or, César Paniagua, a recent graduate from

Michigan State University and a student of Or. M. W. Adams.

US Institutions

Perhaps because of the intense research interests of US scientists,
their well developed research programs, good facilities and adequate bud-
gets, close cooperation has developed with several bean programs at Uni-
versities and USDA facilites, The cocoperaticn has generally developed
arcund common interests orF in areas in which the project can utilize
certain services the US institutions could provide. Scme of these re-
search objectives are: strain and race identification of pathcgens and

resistances, adaptability of tropical germ plasm use, and protein content.

USDA - Prosser, Washington. Working cooperation has been asta-

blished with two USDA scientists as follows: Or. 0. Burke has teen in-
terested in the project’'s lines for root rot resistance and vield for
the pink bean type. 0Or. M. Silbernagel is interested in broad-hgsed

germ plasm for vellow mosaic virus resistance and in the strains of
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BCMV of the necrotic type. The project has supplied germ plasm sources
for these purposes and expects to continue to exchange information and
materials for advancement to obtain useful resistances for these serious

bean diseases.

USDA - Beltsville. DOr. J. Meiners has contributed with evaluation

of project lines for resistances to rust, and in breeding for improved
pintos for US temperate areas. This work will be continued and should
result in broader race resistance for US breeders working with rust and
should shorten the time requi%ed to obtain satisfactory pinto beans for

the Caribbean islands and other countries interested in pinto bean types.

Wiseonsin. Or. F. Bliss at the University of Wisconsin, Madison,
has been engaged, principally through support from AlD, in research on
the storage proteins of beans. With exchange of materials he is using
some Project lines to broaden his genetic base for improved populations
for yield and protein content. Through menitoring the protsin contant
of our lines, several have besn identified which seem to offer special
promise of combining high yield and protein. This cooperative protein
work will be enlarged through new research funds granted by the USDA-
Tropical Agricultural Development (Sec. 406) to the Mayaguez Iastitute
of Tropical Agriculture (MITA). This work contemplates more complete
scresening of the tropical disease resistant germ plasm for protein con=
tent, total yield and protein yield sroduction/area and contents of
anti-nutritional factors, such as tamnins. This work will be done prin-

cipally at MITA in coocperation with the University of Wisccasin and the

University of Puerto Rico and will provide a protein nutritional comgo-
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Florida. Or, M. Bassett at the University of Florida, Gainesville,
has had major research interests in the use of P. coccineus for the trz.s-
fer of useful genes for winter hardiness and the terminal stigma of this
species to the common bean. The project has exchanged germ plasm for

these purposes and now is engaged in cooperation to transfer disezse

resistance from this species (E; gggnggii) through several different
possible genetic routes. The research in most advanced stage of deve-
lopment of these routes is through use of standard backcrosses tachni-
ques using highly fertile lines. The second is by the use of P. cocci-
neus wild subspecies germ plasm which does not seem to have high levels
of species incompatibility factors. The third is through the use of
complex crosses and exchange of cytoplasms and geﬁomes to obtaiﬁ com=
patible crosses. A new Cooperative Grant Project request for this in-
terspecific hybridization work has been submitted to the USDA, Competi-
tive Grant Office for 1979=81. Should this Project be funded, it will
provide for research parallel to that of the present project to make

full use of the disease resistance to be found in species other than

L. vulgaris and at no additional cost to the Comtracs.

Michigan. Research at Michigan State University has been parti-
cularly involved in increasing yields through improved plant (habit)
types, broadening of the genetic base through use of tropical germ olasm
and resistance to bacterial blight. We have been in close contact with
De. M. W. Adams, plant breeder and Or. F. Saettler, plant patholocgist,

on this work and have sent resistant lines and advancad macterials for

trials and use in breeding. Cooperative work is ncw focused on inves-
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tigation of the inheritance of plant type, yield and disease resistance.
Crossing and seed increase have taken place in Puerto Rico and FZ and
BCI progeny will be studied in Michigan in the coming seasom. It is
hoped that appropriate plant types can be correlated to yield and that

linkages, especially those related to disease resistance, can be iden-

tified for future breeding.

Others. Active participation in the research activities and annual
'meetiﬁgs of the bean scientists composing the Western Regiomal Project,
W=150, will also be continued to give this Project's results and germ
plasm the broadest exposure to US bean scientists.

Through the normal 1inkages, the project personnel will continue
to he kept abreast of bean/cowpea research develoéments in relation to
Title XIl, by active participation in the preplanning and planning

stages being carried out at Michigan State University.

E. Prcject Descriptiom and Barkground

Improvement of beans and cowpeas for resistance to tropical dis-
eases was initiated in 1969 ar the then Federal EZxperiment Station at
Mayaquez (now Mayaguez Institute of Tropical Agriculture) as an in-house
USDA Project. In 1970 it became a PASA Project between USDA and AID.

In 1973, work on improvement of tropical production of beans and cowpeas
through disease and insect control was also initiated at the University

of Puerto Rico through a research contract with AlID. A cooperative agree-
ment Between USDA and the University of Puerto Rico integrated in 1976

che MITA and UPR components into a single project managed by the Univers

sity.
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In these early years it was felt that beans and cowpeas were pro-
bably the most important protein crops for the tropics. It is in the
Tropical areas, however, that the value of disease resistance is espe=
cially important since no control measures are normally used and dis-
eases and insects build up year to year Jdue to repetitious cropping
systems. Thé use of multiple disease resistant beans/cowpeas with
good yield potential would greatly assist %he small rural farmer to
increase aﬁé stabilize national bean production. This is é@r goal.

To accomplish this goal the project has surveyed the crops in major
production areas of Latin America during the early years, collected
germ plasm continuously and screened it by field and laboratory methods.

In the screening of germ plasm and the breeding for multiple dis-
ease resistance, the establishment of rncurreat selection populations

(RSPs) with the help of natural field outcrossing by the carpenter bee

(Xylocopa brasilianorum) and relatively low selection pressure has re-

sulted in a number of materials with high levels of disease resistance.
'n all the populations where a high level of tropical germ plasm pre=
vails, appreciable amounts of general disease resistance ('rusticity’
or multiple genes of survival value such as are often found in 'land'
races or native cultivars) have been accumulated (e.g., to root rots
and bacterial blights). In addition, major gene resistance sourcss,

as well as multiple gene resistance of additive nature (horizontal re-
sistance) sources "ave also been cbtained for scme diseases (viruses
and rust). Since these pooulations are often highly variable, fre-
quently of unusual seed colors and do not always combine the disease

resistances with other highly desirable agronomic characteristics, the
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project has been using a modified recurrent selection technique (manual
crossing, pedigree control and selection in FZ and F3 at each cycle) to
obtain acceptable commercial types with high levels of multiple disease
resistance for the major tropical bean production areas.

The basic objectives of the virology phase of the Project were ac-
complished. Rugaceous (whitefly=transmitted) and other viruses capable
of iﬁfecting beans and other edible legumés ware cha 'acterized through
conventional procedures. Particles of the bean golden mosaic virus
(BGMV) and of the Euphorbia mesaic virus (EMV) were, in addition, visua-
lized under the electron microscope. A method which permits nigh trans-
missionvrates of some of these viruses via mechanical inoculation was
develuped. Studies with the BGMV at the University of Puerto Rico faci-
litated nucleic acid research with the virus at the University of Illinois.

The Project has developed chemical control methods to protact the
bean and cowpea crops from pathogens and insects wher resistance is not
available or when it occurs at low Jevels. |t is anticipated that tech-
nology developed in Puerto Rico could be applicable in areas where oro-
blems and environmental conditions are similar those encountered in the
Island., In the area of diseasas, control of the major foliar pathcgens
of beans and cowpeas and the major soil-borne fungi attacking beans has

been achieved. Powdery mildew (Ervsiphe Egjvgeni), target spot (Corv=

nesoora cassiicoia), and leaf spot (Cercosoora cruenta and C. canescans)

of cowpea were controlled with bencmyl, mancozeb, dinocap and chlorotha-

lonil applied at variocus rates. Angular leaf spot (Ilsarioosis grisec!a)

and rust (Uromvces appendiculatus) of beans were controlled with 2encmyl!,

mancozeb and chlorothalonil. 3Rust was controlled also via the systamic
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fungicides oxyecarboxin and triforine. Copper hydroxide and mancozeb

controlied bacterdal blight (Xanthemonas spp,). Treatment with chloroneb

and hexachlovophene controlled soil-borne pathogens (Rhizoctonia

macrosclerotia, Sclerotium rolfs{i, Macrophemina phaseolina and Fusarium

SPP. ). N9x1ous insects of beans and cowpeas were also controlled via
conventional products., Endesulfan ccqirﬁiied the cowpea weevil

(Callosobruchus chinensis) and the cowpea curculio (Chalcodermus

ebeninus). Leafhoppers (Empoasca spp.) were cuvatrolled with carbofuran,
methomyl and disulfotan, Oxamyl was effective against Teafminers

(1

protected bean and cowpea seeds from weevils for six months,

eiomiza spp.) in the greenhouse. Treatment with cooking 0ils

F. Management Considerations

No unusual management problems are expectad to arise in connection
with this project extensfon, It 1s similar in concept and design to the
previous centrally funded contract under the same title, Howaver, it is
important that project management monitor closely the strengthening of
the network of cooperators in LDCs, the on-sita resaarch training

activity and the follow through on the planned publication schedule,



G. Project Design and Qutline of Work

Objective 1. To screen new materials for locating additional sources

or types of disease resistance such as the 1978 Phaseolus collections from

SSEEE

Mexico and Guatemala, and the cowpea collections from |ITA,

Work Plan
a. lmerease in low disease incidence field locations,using chem=

o

ical control assistance if necessary, or in greenhouse, as many as 1,000~

2,000 lines for preliminary screening.

b. laclude short, 3=5 m, non-replicated rows for oreliminary
trials and 2 to 3 replicates for subsequent plantings as adjuncts %o
normal field disease screening trials at Fortuna, Mayaguez, lsaoela,
Adjuntas and Lajas, according to season. Plantings include standard
varieties every 10 rows. Trials are often run concurrantly at several
locations == no lines are eliminated until hRaving been screened at sev-=
eral locations. Fregquent readings of incidence and intensity of the
various diseases is usad for evaluation of the lines. Worthiess plants
are rogued. (ﬁgigj All of these locations have a very high continued
incidence of many diseases and races which is also increased by plant-
ing spreader cultivars for uniformity of inoculaticn.)

¢. Promising selecticns from field trials are planted ina the
greenhouse and inoculatsed o confirm resistances. Evaluation is based
on severity of symptoms expressad acecording to disease type and pathogen
strain or race. 1The effects on plant organ deveicpment, on vield compo-
nents and ‘requency among plants tesfed are considersd in the evaiuation.

Objective 2. Continue to develcp racurrent selection populaticons {33Ps]

far high frequency of major and minor genes for multiole resistances. There
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are two types of RSPs being used by the project: 1. Multiple disease
resistance RSP by fieid crossing, and |1, Modified RSPs by manual cros-
sing for combining multiple disease resistance, agronomic characteristics
and quality factors.

Work Planm I. Multiple disease resistant RSPs == field crossing.

3. Pour=-five hundred lines which have passad preliminary screen-

ing and are in various stages of Fecurreng selection are planted in pedi-
gree rows. Usually 2-3 plantings of the same line are made per vear
alternating at different locations,

b. Crossing at each planting occurs in lines and between lines

by carventer bees (Xylocopa brasilianorum), estimated to be from 0=3N%,

depending on location and bee frequency.

¢. Rogueing of each line at each screening to eliminate highly
susceptible plants before flowering.

d. Selection of cutstanding segregants and new sourcess for green-
house testing, especially for viruses; bulk reminder to continue line in
subsequent field planting.

e. Greenhouse tested resistant plants returned to RASPs as new
lines for subsequent field planting and to both Objective 2 == Work Plan
Il and Objective 3.

Principal emphasis of this stage of the work is to obtain an
accumulation of useful genes, both major and minor, for specific and gen-
eral resistance in the overall population represented by the lines and to

aliminate deletarious genes or gene ccmbinations., [t is ext

)

amely imporzI-<
ant "0 :his work that uniform and continucus disaase pressure and seiection

is maintained for many diseases. We feel this has been ontained in Puerto
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Rico by the use of the several substation locations and in our estimation
could not be duplicated at any other location or by any conceivable use
of environmental chambers on inoculation systems.

Work Plan Il. Modified RSPs =~ manual crossing (Example: V Cycle

-= 1979; Figures | and 2; and Table 1).

a. Crossing Block = Superior selected materials to be manually

crossed in all combinations. In the V Cyéle the superior materials were:
F]s from cycle 1V - 17 selected
F3S from cycles 1 to 11l - | selected
ng from cyecles 1 to 111 = 52 selested
70 total

Siﬁce the total number of possible crosses is so ‘large those crosses of
most interest are attempted first: usually “his involves crossing F]s
with ng, then crosses within the F] group and then crosses within the
several seed and plant type groups of the FQS, followed by other cresses.
Usually between 600-300 good filled pods of a similar number of crosses
are obtained. Records are kept of all pedigrees and crosses by assigne
ing a yearly code number to all lines,

5. lnerease F' seed in Fortuna by field nlanting of 3 seed
units of each hyborid (residual seed is maintained on reserve in case
of ecrop loss and for use in the subsequent ¢rossing bloek) at 1 x I m
spacing with 1 corn plant and 1 bean seed per hill. The corn plant
serves as a suppor: for vining plants and protacts smaller plants frem
wind action. All inferior (weak, diseased or aberrant) crosses ares eli-

minated. No special field plot design is used.

NOTT: Sinmce mo adaptad corn varieties approoriate for this use



Fig. l.-Plant breeding operations taking place during the year. Manual [I.

1. lncrease & Selection 11, Extensive Trials
Cooperators = Fg

F] & F3 = Fortuna

YEARLY
CYRCLE

. Cross, Selection Q,Test

X = Greenhous~
F, & FQ = Adjuntas
FQ = Fortuna

- - .
Fl lsabela
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Fig. 2.-RSPs - Breeding procedure diagram. Manual |1,

Cycle Crossing block Ilncrease, selection, test blocks . _ Extensive tests
F Fg Fy Fy
v
X X X X
X X X X
X X

v X X
X X
X X

100%
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Table 1.-Make-up of crossing block = V Cycle. Manual I,

Number of lines from each cycle

Generation 1 [l b v
F 17 24%
F‘2,
F3 | 1%
FQ 16 b 32 .= 75%
24% 6% Lée% 2435 100%
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to us by CYMMT as stiff stemmed, strong disease resistant root stalks
and relatively low plant types, which have provided exceptionally good
supports for the vining bean germ plasm without competing excessively

with bush types at the low density we are using.

c¢. Plant FZ generation in Adjuntas using selected materials
f rom F‘. Us;ally the majority consist of the best 10% of the Fortuna
planting determined on the basis of diseas; resistance (bacteria and
viruses), Q%gor, plant and seed type and seed vield (over 100 grams/
plant). However selection of some 10% of the F]s is made from F]s
judged intermediates on the above criteria, but because of particular
pedigreés we feel it advisable to continue through the Fzs selaction,

Approximately 120 seeds of each FZ line are space planted in
| m rows at 20-25 cm over the row. Hybrids likely to produce vining

plants, as determined from the F, generation and the pedigree are

I
planted alternating with corn plants at 25 cm spacing. These rows are
alternated wiﬁh saveral rows of types likely to be of bush habit which
are planted at 20 cm between plants. No special field plot design is
used.

-

tn the Adjuntas area a very high incidence of rust, virus and
other diseases has been prmsent each year. Susceptible plants or fami-
lies can be cqmpletely killed before harvest time., About 10% of the

copulation will show very high levels of multiple resistances, another
10% generally show susceptibilities of an intermediate level to one or
another disease, the rest generally show complete breakdown of resist-

ancas, usually from a combination of poor parents.

Resistant plants are labelled 2-3 times during the season in-
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notes are taken for superior families. Final selections are based on
resistances, vigor, plant type and yield per plant,

d. Plant superior F35 in Fortuna for selection for tolerance
to bacteria, uniformity, plant type and yield. Since this planting
takes place during long days, sensitivity to day length can be identi-
fied and eliminated. A randomized block with one replication is util-
ized. Corn with vining types is alternated with rows of beans of the
bush typesi The presence of rows of corn ;educes scmewhat the inten-
sity of bacterial blight incidence, however even then, very susceptible
lines may be killed by this disease before harvest. Plots are single
rows S-meter long. One hundred seeds are used for each line being
tested. 'Fiveﬂsix hundred selections are included in the trial and com=
pared with parental standards. Superior lines are judged by ''F'' test
and covariance analysis.

Superior lines for uniformity, plant tvoe, vigor, disease re-
sistance and vield are selected (usually about 10% of the planting) for
multiple location testing in the FQ generation.

Objective 3. Continue to develop and release »re2eding lines for high

levels of multiple disease resistance.
Work Plan
a. Qutstanding lines are identified from advancad generations
of RSPs and greenhouse inoculation tests.
b. Compare new disease resistant lines at several iocations for
general agronomic usefulness with best standards using randomized block
trials (4 reps, carried out within type == blacks, whites, colored and

miscallaneous). These nlantings also serve to incraase seed for relaase.
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Plots are usually 4 rows of 3 meters and full plots are harvesved for
yield estimates.

c. Release as breeding lines tflose |ines maintaining superior
levels of new resistances or of multiple disease resistances, and similar
or superior to type standards in agronomic characteristics and enter into
crossing block (Objective 2, Work Plan I1).

Objective b, Select, test and release advanced lines for combined mul-

tiple disease resistance, yield and commercial potentials.
Work élan

a. Test the best 5-10% of the FQ generation selections for mul-
tiple disease resistance, agronomic characteristics and preliminary com-=
parison by multiple location trials (Adjuntas, Fortuna and lsabela).
Usually a balanced lattice of 4 reps or a triple lattice repeated is used
for the field plot layout. Plots consist of a single 2 meter row at |
meter row spacing, planting 10 seeds per meter. This has given us C.V.'s
around 0.20 and significant differences between varieties for yields and
disease readings.

b. Distribute best selected lines to Ccoperators for more exten-
sive trials.

c. Test best lines in greenhouse bv inoculation to substantiate
leavels of disease resistance. Since the purpose of these particular :rials
is to identify the best advanced lines for a combination of multiple dis-
ease resistances and agronomic characteristics for pocssible use in bean
production areas of the treopics, the concurrent use of the 3 locaticns
srovides a good insi -2t into their probable capabilities in the tropics.

Adjuntas, in the mountains, (s a very Nigh disease incidence location
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and ylelds here generally are lower as a consequence, Fortuna, at sea
level, is a low disease incidence location, and though insects, bacte-
rial Blight and ~viruses are present, yields are very high and indicate

a line's yield potential. Isabela, in an intermediate location, but
with different soils and climate from the previous two, serves to obtain
a third location for balance. A study of the combined analyses, in light
of consideration of the results from the individual locations,-makes it
easy to idgntify the advanced lines with t%e best combination of charac-
teristics for commercial use.

The University of Puerto Rico is aware of the commercial poten=-
tial of several of the Project's advanced lines and is taking steps to
ccnduct'more extens ive trialsl/. This type of extension resazarch should
be undertaken by. the national programs in the major bean production areas
using various planting dates, and other agronomic practices due to the
considerable plant habit and blooming season modifications which have oc-

curred due to our selection.

NOTE: As an offshoot of the cocperation with the University of

Wisconsin on protein and yield, a new research program on the nutritional
aspects will make it possible to include another comoonent, i.e., t3
better protein yields and reduce anti-nutritional factors, not only at
the final stage precading release and distribution, but also througnhout
the breeding and selection stages in the advanced lines. This component

would be at no additional cost to this rasearch contract since it will

be supported by Section 436 TAD funds.

1/ The Project's elite materials can be very useful in the improvement
and expansion of traditional bean culture, and may Jecome the germ
olasm foundation for the commercial, fully mechanized, dry bean in-

Tooa e . P o - v t el amd
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Objective 5, Continue to develop RSPs in closely related Phaseolus

species for important disease resistances not presently found in the com-

mon bean, specifically, bacterial Blights (Xanthomonas spp.), angular

leaf spot, necrotic strain of BCMV, BGMV and soybean rust.

Rationale: Each of the diseases mentioned above, by itself, either
seriously lower yields, or potentially could, in certain major bean pro-
duction areas. As an example, bacterial blights are a serious foliar
disease oF.the commpn bean, and are found }n the major bean production
areas of the US.

S8acterial blight reduces yields though defoliation and as vyet no
resistance has been incorporated into US varieties, and is also seed-

transmitted. No resistance is found in the common bean, but very high

levels of resistance have been found in P. coccineus, a cross pollinated

species with which the common bean is somewhat cross compatible, indicat-
ing the feasibility of gene transfer to confer resistance into the com-
mon bean. Preliminary work with the ccoperation of the University of
Florida on the transfer of bacterial blight resistanca from P. coccineus
to the common hean shows that a large proportion of the fertile olants

in Fz and BC1 progeny contain a very high level of the originai resist-

ance from P. coccineus.

In arder to transfer multiple resistancas from coccineus to vulaaris

-

it is important to obtain high gene frequencies approaching homozygocity
for the resistance factors in coccineus due to the normal cross pollina~
tion reproductive system of this species. In this way the time raquiread

for multinle gene transfer can be consideranly shortened.
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Work Plan |I. P. coccineus
a. Manually cross, in the greenhouse, lines selected for mul-

tiple resistances scresned from 1afge germ plasm collections or from
new collections.

E. Plant F] progeny in greenhouse and clone to produce 10=15
duplicate sets.

c. Transplant original F] plants to field isolated crossing
block in Adjuntas. | ‘

d. Screen F] clones in greenhouse for multiple resistance by
inoculations.

e. Transplant resistant plants from screening tests for differ-
ent diséases to semi-isolated field plots for field crossing.

f. Harvest periodically from field créss?ng blocks using final
harvests (after less resistant plants have succumbed at senility, about
24 months) for new generation.

g. Repeat procedure.

Work Plan 11. Transfer to P. yulaaris

a. Cross resistant selections from inoculation steo d, above,

into RSPs (see Objective 2, Work Plan I, step a).

b. Continue selection in F, under high disease incidence (arti-

ficial inoculationm) to intensify selection pressures for resistance, and
follow through as in Objective 2, Work Plan (1.

Objective 6. To confirm levels of insect resistance and their aconomic

significance for the proyect's advanced lines.
Work ?lan

3. Plant selected macerials in A sq m plots arranged in ccmpletely
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randomized block design with four replicates, including in the trial in-
secticide treatment and no treatment and known susceptible and resistant
(when available) standards.

b. On beans, collect data periodically on leafhopper nymph popu-

lations, leafhopper symptoms, bean beetle and leafminer damage and bean

weevil infestation.
¢. On cowpeas, make periodic samplings for damage from cowpea

curculio, leafminer, bean beetle, and cowpea weevil.

Qbjective 7. To confirm effectiveness of fungicides for controlling

soil-borne bean pathogens.
Work Plan
" a. Plant trial at one location (Lajas) at the beginning of the
rainy season on an area of 0.10 ha,

b. Use a resistant and a susceptible cultivar, 2 fungicides,
each at 3 rates of application and untreated check; replicate treatment
S times.

c. Use disease index and yield as efficacy criteria.

Objective 8. Evaluate microorganisms in the field for controiling

foliar and soil borne pathogens.

a. Plant trials, using two bean cultivars at two lgcations
(Lajas and Adjuntas) on an area of 0.06 ha in a randomized block design
with 8 treatments and 5§ replicates; include untreated check and a check
srotected with a proven effective fungicide.

h. With foliar pathogens, plant inoculum soreader rows in ad-

vancad of experimental plants; and i necessary inoculate artificially.
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c. Raise antagonistic microorganisms in the laboratory and apo'y
to foliage or soil according to treatment.
d. Rate efficacy of treatments by disease index and yield.

Objective 9. To strengthen the network of cooperators in LDCs and of

principal scientists in the US who will be interested in receiving and
using disease resistant germ plasm, and who will participate in trials
af improved disease resistant lines in the principal bean production
areas. .

Work Plan

The project's network of cooperators is described in pages 14-17

under Section D, Plans to Develop Linkages and to Facilitate the Utiliza-

tion of Research., To strengthen this network, specially in Central America

and the Caribbean, it is proposed to add an agronmomist to the Project staff,
whose major responmsibilities would be to promote a more fruitful working
relationship with cooperators through in-country personal contacts with
them and to provide a follow=up on the Project's materials shioped to co-
operators via diplomatic pouch. This follow=up would consist, essentially,
of picking seed packages at in-country AlID missions, and delivering these
to cooperators; assisting cooperators in establishing field trials (stat~
istical designs to be approved by UPR Agricultural Experiment Station Hio=
metricians); working with cooperators in the field during progress of the
trials, if nesded; and obtaining data from cooperators as socn as trials
are harvested. The outreach agronomist would also be expectad to srovide
solutions, in=country, to incidentals that may jecpardize the program.

A modest budget, assigned to the Project in Puerto Rico, should

be made available to the adrcnemist to provide fimancial assistanges 0 co-

aperators in furtherance of the goals and objectives of the outreach grogram.
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Details on the countries to visit and the number of trips per
country are given in the outreach agronomist budget CAppendix A, page 6).

Objective 10. Provide training on-site in Puerto Rico to cooperators

from LDCs to improve scientist-to-scientist working relationships, in-
crease uniformity of proceadures and update research skillg._

We have envisioned two types of training we believe to be comple-
mentary to that pFovided by CIAT. In the first, we would expect to pro-
vide an on-site experience in Puerto Rico to professionals selected from
Central Amé%ica, the Dominican Republic and Haiti to continue cooperative
research with the Project in their country. In this way the? would learn

procadures tnat we utilize, update their expertise in particular spmecial-

tie; (Phytopathology, Entomology, or Plant Breeding), and thus returm to
their countries with capabilities of providing uniform and reliable re-
sults in cooperative work. This type of training would have to be orga-
nized to fit fhe needs of the individual scientist and would require re-
latively short periods, from 2-4 weeks to work directly with our project
personnel at appropriate times of the year. Project cooperarors contacted
during the 19,9 PCCMCA meeting in Tegucigalpa, Honduras, considered this
as an worthwhile endeavor to strengthen ties between the ?roject in Puerto
Rico and in=country cooperators.

We plan on inviting only seven scientists from this areas (one ner
country), since convenient times wouid have to be found when the national
scientist could leave his own work, coinciding with a time when adequata
field training could be accomplished in Puerto Rico.

'n the second, intsnded for potential ccoperators from s~me Znaglisi

speaking Caribbean countries, a region not covered by CiAT, the in-service
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training (apprenticeship type) will be more gene%alAiH nature to cover
major aspects of bean/cowpea production {varieties, soil preparation,
planting, irrigation, diseases and insects, harvest and storage) and

an introduction to bean/cowpea breeding methedology. We propese to
train four perscns during 6-month periods, to cover both the tropical
Fainy and the dry season. To be eligible for training, candidates must
be government employees with a firm commitment to return, after train-
ing, to a program of edible legumes. Authorities from regional agricul-
tural organizations (from CARD! in Jamaica and !ICA in Guiana), contacted
in the Dominican Republic during the February 1979 Expert Consultation
on Edible Grain Legume Production in Central America, the Caribbean and

Panama, expressed interest in this type of cooperation.

Objective 11. To hold a symposium of identification, distribution and
potential for control of diseases and insects of beans and cowpeas.

A symposium to cover the subject of ldentification, Distribution,

and Potential for Control of Major Diseases and Insect Pests Affecting

Production of Beans and Cowpeas in Trepical America is tentatively plan-

ned for February 1980. As suggested by the evaluation team (June 1378),
contributors should be leading scientists in the fields to Se covered.
This will include Project staff members, scientists from the Caribbean,
Central America, South America, Africa (11TA) and the United States.

The assembled, properly illustrated, papers will comstitute 3 publica-
tion that will Fulfill the contractual obligation for a disease/insect
monogaraph. A budget to cover the symposium expenses (s submitted

(Appendix A, page 8).
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Phased Work Plans

12.

Screening (continuous)
New Germ Plasm Collections

RSPs = field crossing (continuous)
RSPs - manual crossing (continuous)

Release - breeding lines (continuous)
Release - advanced lines
To Cooperators for Trials (continuous)

Formal variety releases

RSPs - other species
P. coccineus

Chemical comtrol research

Biological control research

Insect resistance evaluation

Training
Specific
Broad

Qutreach (continuous)

Cooperative research

I1TA (continue)

CIAT (comtinue)

Us (major efforts)
USDA (continue)
Wisconsin (new protein)
Florida (new imterspecific crosses)
Michigan (continue)
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. Contractor Internal Management and Facilities

1. Research Qrganizations Involved

a. Agricultural Experiment Station, UPR, Mayaguez Campus,
R. Abrams, 0irector.
b. Department of Crop Protection, UPR, Mayaguez Campus,

A. Ayala, Director,.

¢. Mayaguez Institute of Tropical Agriculture,
F. W. Martin, Location Leade;.
2. Facilities

Facilities and equipment for conducting the types of research
described in this proposal are available at the University of Puerto
'Rico and at MITA, except for a small tractor with precision planter.
These include laboratories, greenhouses and the research Substations
of Isabela, Lajas, Fortuna and Adjuntas, all strategically lncated

in distinct ecological zones of the [sland.

J. Key Personnel

. Julio H. Lépez-Rosa, Project Director

A. Education

Institution Year Dearese Field
University of Puerto Rico 1563 3SA Agronomy
Louisiana State University 1957 MS Plant Pathology
North Carolina State Univ. 1964 PhO Plant Pathology

B. Experience

Research Assistant in Agronomy, UPR 1953=55
Assistant Phytopathologist, UPR 19587-61
Associate Phytopathologist, UPR 1964-70
Phytopathologist, UPR 1970=presant
Director, Plant Pathology and 3otany, UPR 1373-77

C. Languages

Soanish and English
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D. Princiocal Publications

1. Adsuar, J., and J. H. Lépez-Rosa, 1962.

Effect of hot

water treatment for the control of ratoon stunting dis-
gase on the germination of some commercial sugarcane
varieties. J. Agric. Univ. P.R, 46: 83-86.

2. Lopez=Rosa, J. H., and R. T, Sherwood,

1966. Symptoms

and host-parasite relations in the tar spot disease of
lespedeza caused by Phyllachora lespedezae. Phytopatho-

logy 56: 1136-1142,

3. Lépez-Rosa, Julio H., 1969. Phoma sp., the causal agent
of pigeon pea canker. (Abstract.) Phytopathology 59: 1348,

b, Lépez=Rosa, Julio H., and J. Adsuar, 1970.

The effect of

the ratoon stunting disease on the yield of some sugarcane
varieties in Puerto Rico. J. Agric. Unmiv. P.R, S4: 149-160,

5. Bird, J., J. Sdnchez, and J. H. Lépez-Rosa, 1970. Whitefly-
transmitted viruses in Puerto Rico. (Abstract). Phytopatho-

logy 60: 1539.

6. Bird, J., and J. H. Ldpez-Rosa, 197k.

New whitefly and

aphid-borne viruses on bean Phaseolus vulgaris in Puerto

Rico. Proc. Grain Legumes Workshop, I|ITA, l|badan, Nigeria:

276-278.

E. Amount of Time on P%oject

Sixty percent

2. George F. Freytag

A, Education

Institution Year Degree
University of Wyoming 1948 8A
Washington University

(St. Louis, Mo.) 1950 MA
Washington University

(st. Louis, Mo.) 1955 PhD

8. Experience

Teaching Assistant, Wash. Univ.

Substitute Teacher, Escuela Agricola
Panamericana, Honduras, C.A.

Administrative Research Assistant,
Missouri 3otanical Garden

Temporary Scientific AlD, Rockereller
Foundation, Mexico

Field

Botany
dotany

8otany & Genetics

19£8-350
1950-52
1952-53

1953-55
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Chief Agronomist and Associate Prof.,
Ministry of Agriculture, Nicaragua

Prof. of Agronomy and Genetics and Head,
Department of Agronomy, Escuela Agricola
Panamericana, Honduras, C.A.

Prof. of Agricultural Education and Chief
of Party, University of Wisconsin Con=
tract, Brazil

Agricultural Specialist, University of
Wisconsin

Research Geneticist, Mayaguez lInstitute

.+ of Tropical Agriculture (USDA), Puerto
Rico and Prof. of Plant Breeding (Ad
Honorem), UPR .

guages
English and Spanish

Principal Publications

1956=57

1958-72

1972
1974

=74

1974=present

1. Freytag, G. F., 1975. Research related to the origin and
movement of the common bean (Phaseolus vulgaris L.). lIn:

Trepical Diseases of Legumes, J. B8ird and K. Maramorosch

(eds.), Academic Press, M.Y., pp.158-16

3.

2. Freytag, G. F., 1978. Breeding beans for the tropics.
In: Proc. XX! Annual Meeting of the Central American Co-
operative Crop Improvement Program (PCCMCA), San Salvador,

€1 Salvador: 97-104.

3. Freytag, G. F., 1978. Improved plant type of some advanced
bean lines (P. vulgaris L.) developed in Puerto Rico (in
Spanish). In: Proc. XXIV Annual Meeting of the Central

American Cooperative Crop improvement Program (PCCMCA),

$San Salvador, E1 Salvador (L=18): 1-%.

h. Freytag, G. F., 1378. Field test in Puerto Rico of ad-
vanced bean lines (P. vulgaris L.) developed in Puerto
Rico (in Spanish). ~In: Proc. AXIV Annual Meeting of the

Central Amarican Cooperative Crop Improvement Program
(PCCMCA), San Salvador, £1 Salvador (L-17): 1-8.

5. freytag, G. F., 1979. Metaxenia en el frijol (Phaseolus
vulgaris L.). In: Proc. XV Annual Meeting of che Central
American Cooperative Crop |Improvement Program (PCCMCA)
Tequcigalpa, Honduras. (Paper presented and submitted
for publication.)

6. Freytag, G. F., 1979. Pruebas de campo en tres leccal idades

con |ineas avanzadas de 7rijol desarrolladas en Puertec Rico.
[n: Proc. Aanual Meeting of the Central American Cooperative

g

AAAAAAAAA e mrd memd st b amed A Aantlnl

1eapinm

rop |mprovement Program (PCCMCA), Tegucigaipa, Honduras.
-y



e b] =

E. Amount of Time on Project

One hundred percent

3. Pedro L. Meléndez

A. Education

Institution Year Degree Field
University of Puerto Rico 1960 BSA Agriculture
* North Carolina State College 1965 MS Plant Pathology
North Carolina State University 1970 PhO Plant Pathology
B. Experien
Research Assistant in Horticulture, UPR 1960=63
Assistant Phytopatheologist, UPR 1965-67
Associate Phytopathologist, UPR 1970=76
Phytopatholegist, and Prof. of Plant o )
Pathology, UPR 1976=-present
C.

Spanish and English

0. Principal Publications

1. Meléndez, P. L., and N. T. Powell, 1967. Histopathological
aspects of the Fusarium wilt=-root knot complex in flue-
cured tobacco. Phytopathology 57: 286-292.

2. Meléndez, P. L., 1968. A Cercospora leaf spot of acerola
in Puerto Rico. J. Agric. Univ. P.R., §2: 71-73.

3. Powell, N. T., P. L. Meléndez. and C. K. Batten, 1971.
Disease complexes in tobacco involving interactions be-
tween Meloidogyne incoanita and certain soil-borne fungi.
Phytopathology &61: 1332-1337.

L, Meléndez, P. L., and J. Bird, 1971. Corynespora leaf spot
of papaya (Carica papava L.) in Puerto Rico. J. Agric.
Uaiv. P.R. §5: 411-425,

. Meléndez, P. L., Rocio del Pilar Rodriguez, and J. H. Lépez-
Rosa, 1977. Chemical control of fumgus diseases of beans and
cowpeas in Puerto Rico. Proc. Amer. Phytopath. Secc. 4: 179.

un

6. Kaiser, W., and P. L. Meléndez, 197&. A Phytophthora stem
canker disease of pigeon pea in Puerto Rico. Plant Dis.
Reptr. 62: 240-242,
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E. Amount of Time on Project

Thirty percent

L. Carlos Cruz-Ramos

A. Education

Institution Year Degreae Field . __ __
University of Puerto Rico 1963 8SA Agriculture
Rutgers University 1968 MS Entomology
Rutgers University 1972 PRO Entomolagy

B. Experience
e s e

Agricultural Extension Agent, UPR 1963=65
Research Assistant, UPR 1965=-66
Graduate Research Assistant in

Entomology, Rutgers 1966-68
Research Assistant in Entomology, UPR 1968-72
Assistant Entomologist, UPR 1872-76
Associate Entomologist, UPR 1976-present

C. Languages

Spanish and English

0. Principal Publications

1. Cruz, C., 19790. Tephrosia seed infestation and losses caused
by the lima-bean pod borer Etiella zinckenella (Treic.). J.
Agric. Univ. P.R, 54: 585,

2. Cruz, C., 1974, lnsecticidas para el control del saltahojas
en habichuelas tiermnas. Adelanto Cientifico NGm. 7, Abril
1974, Estacidn Experimental Agricola - UPR.

3. Cruz, C., 1975. Observations on pod borer oviposition and
infastation of pigeonpea varieties. J. Agric. Univ. P.R.

59(1): 63-48.

b, Cruz, C., 1975. Chemical control of the leafhopper (Emocasca
fabae (Harris) on smapbeans. J. Agric. Univ. P.R., §9(1): 32-

Cruz, C., 1975. Dafic vy combate de insactos en el frijol
comdn, Phaseolus vulgaris v ea el friiol de costa, VYigna
ungquiculata. Memoria XX| Reunidn Anual PCCMCA, Abril 1978,
San Salvacor, El Salvador, op. 241-249,

AV 1
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6. Cruz, C., 1976. Resistencia del frijol, Phaseolus vulgaris
a Empoasca spo. en Puerto Rico. Memoria XXI11 Reunidn Anual
PCCMCA, Julio 1976, San José, Costa Rica, (L=27): 1-20.

E. Amount of Time on Project

Fifty percent

--— 5. Julia S. Mignucci L e am -

A.  Education

institution Year Degree Field
University of Puerto Rico 1968 8S Biology
University of I1linois 1975 MS Plant Pathology
University of Illinois 1978 PhO Plant Pathology

8. Experience

Assistant=Microbiology Laboratory, UPR 1966-68
Research Assistant, UPR 1968
Assistant, Introductory Course in Plant

Pathology, University of Il1linois 1975
Assistant Phytopathologist, UPR ' 1978<present

C. Languages
Spanish and English

D. Princioval Publications

1. Mignucci, J. S., 1977. Development of soybean leaf cultures
for the maintenance and study of Microsphaera diffusa. Plant
Dis. Reptr. 62: 271-273.

2. Mignucei, J. S., and S. M. Lim, 1977. Effect of powdery mil-
dew on soybean yield. Phytopathology (Submitted).

3. Mignucci, J. S., S. M. Lim, and P. R. Hepperly, 1977. EFF
of temperature on reactions of soybean seedlings to powdery
mildew. Plant Dis. Reptr. 61: 122-124.

b, Mignuecei, J. S., and J. S. Boyer, 1978. Inhibition of photo-
synthesis and transpiration in soybean infected by Microsohaera
diffusa. Phytopatholagy 68: (In press).

5, Mignucci, J. S., 1978. Powdery mildew of sovbeans: epidemiolcgy,
disease reactions, and yield loss. Ph.D. Thesis, Univ. of
[11inois, Urdana, !11., 78 po.
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6., Mignueci, J. S. and 0. W, Chamberlain, 1978. Inter-
actions of Microsphaera diffusa with soybeans and other
legumes. :
Phytopathology 68: 169-174,

E. Amount of Time on Project

One hundred per cent.

K. General Appwaisal -

™ The 1978 indepth review indicated that progress was being made as
planned under the current scope of work, Their recommendations to be
{ncluded in the scope of %@rk for the proposed extension are as follows:
a, Further development of the outreach program should be
developed. Hiring of a full time professional feor this should
be initiated.
b. Develop a practical 3-9 month traiﬁiné program fop
LDC scientists.

c. Preparation of manual of diseases and pests,

At the RAC review on January 29, 1979, it was reaffirmed that a new
proposal, more tightly written with realistic goals and a schedule of
activities should be prepared, The present subtmission responds <o
these expectations. The present project proposal for extension responds

BV @
=21

(o

to RAC guidancea for tightaning the project up and will focus on
mination of the chemical control aspects of the research, proceed with
nublication of results, and concentrata the project§ resources into

the breeding and outreach effort,
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L. Environmental Considerations

The overall aim of this research project is to incr<ase food avail-
ability for the people of the LDCs. It hopes to accomplish this by re-
ducing losses presently caused by diseases and insects. Ideally, the
goal of reducing crop losses is to be achieved through development of
disease and insect resistant beans and cowpeas. When levels of resist-
ance are inddequate to prevent significant yield losses, chemical con=
trol alternatives will be indicated. In the latter case, any possibly
adverse environmental effect will be considered before any recommenda-
tions are made.

Further, grain legumes properly inoculated fix nitrogen from the
air to essentially meet plant requirements. A residual is left on root
nodules to reduce the nitrogen requirement for future crogs. This re-
sults in a lowered requirement for commercial nitrogen, saves fossil
based fuels and reduces scil and water pollution. The benefits to be
derived from this work are not biased toward any particular econcmic
or social segment of the population of LDCs.

Therefore, typically of crop improvement research projects fin-
anced by AlD, there are no environmental problems expected from the
proposed renewal of this research project nor from adoption of the

improved materi :ls.

M. Women in Development

This project has provided, since its initiation and will continue

to provide, opportunities for women in biological sciences,
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N. Contrs3:t Budget and Life-of-the Project Cost Est . mates®

1 De¢c. 1979~30 Sept. 1980

Inouts Work/month Amount
1. Salaries and Yages ' 195.3 135,487
2. Fringe 3enefits ' 19,605
3. Indireet Coscts 81,292
4, Travel and Per Diem 38,915
5. Materials and Supplies 8,120
&. Publications 3,000
7. Other Dlreet Costs 4,920

Tota | $291,339
Qutputs

22,258
. ldentification of new soureces of disease and
insect resistancse

2. Development of RSPs for multiple resistances. 22,768

3. Development and release of multiple d:sease

resistant breeding |ines. 47,015
4. Selection, testing and release of advancad

lines with combined multiple disease resizt-

anca, vield and cocmmercial potantial. 44,586
5. Development of RASPs in closely relatad Phaseslus

species for disease resistances not presently

found in the common bean. 4b , 354
5. Confirmation of levels of insect resisctance in

advanced lines. 22,754
7. Confirnaticn of effactiveness of soil fungicides. 10, 784

8. Evaluation of microorganisms as biolcgical c¢control

agencts of Eean jatheogens. 6,817
3. Streagthening of cutreach grogram. 18,450
10. Truining of personnel Ffrom bean/cowoes naticnal 31,553
ZrPagrams .

i1. drganizaticn of 3 symecsium on Zean/cswoes Jis-
eases and sublicaticn of <he orccaedings.

Tozal



3loba!l Judeet Summary

| tem

Salaries and 'Yages
Fringe Benefits

lndi. . .t Costs

»
I

Travel and Per Diem
Marsrials a~d Supplies
Publications

Gther Oirect Costs

TOTAL

-~ 47 -

Activity

Regular Queraaeh Training Total
$117,937 $13,3500 $4,050 $135,487
16,297 2,700 608 19,605
70,762 8,100 2,430 81,292
4,800 10,530 23,565 38,915
7,220 900 8,120

3, 000 3,000
2320 22800 S 4,920
$221,336 $38,450 §291,339

$31,553
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0. Publications and Preventations

a. Publications

1. 8ird, J. and J. H. Lépez-Rosa, 1973. New whitefly and aphid-borne
viruses of bean (Phaseolus vulgaris) in Puerto Rico. Proc.
First |ITA Grain Legune !mprovement Workshop, |badan, Nigeria:

276-278.

2. 8ird, J., J. S3nchez, and N. G. Vakili, 1973. Golden vellow mosaic

of beans (Phaseolus vulgaris) in Puerto Rico. Phytopath. (Absgr;l_
+63(12): 1435,

3. Bird, J., J. Sérnchez, and R, L. Rodriguez, 1974, Virus affecting
soybeans in Puerto Rico. Proc. of the Workshop or Soybeans
for Tropical and Subtropical Conditions held at the University
of Puerto Rico, Mayaquez Campus = lntscy Publication Series,
No. 2: 109=111.

b, Bird, J., J. S3nchez, R. L. Rodriguez, A. Cortés-Monllor, and W.
Kaiser, 1974, A mosaic of beans (Phaseolus vulgaris L.)
caused by a strain of common cucumber mosaic virus. J. Agr.
Univ. P.R. 58(2): 151-161.

5. Bird, J., M. Kimura, A. Cortés-Momllor, R. L. Rodriguez, J. Sdnchez
y K. Maramorosch, 1975. Mosaico de Eupmhorbia orunifolia Jacqg.
en Puerto Rico: Transmisidn, Hospederas vy Etiologia. Memoria
XX1 Reunidn Anual Programa Cooperativo (entroamericano para el
Mejoramiento de las Cultivos Alimenticios (PCCMCA), Sam Salvador,
€l Salvador, Vol. 1: 233=234,

6. Bird, J. and K. Maramorosch (Eds.), 1975. Tropical Diseases of
Legumes, Academic Press, Mew York, 182 pp.

7. Bird, J., J. S3nchez, R. L. Redr’quez y A. Cortés-Monllor, 1975.
Gama de hospederas de varios virus rugidceos de Puerto Rico.
Memoria XX| Reunidn Anual Programa Cocperativo Centroamericano
para el Mejoramiento de los Cultivos Alimenticios (PCCMCA),
San Salvador, El Salvador, Vol. 1: 2§39-=26Q0.

8. 8ird, J., J. Sanchez, R. L. Rodriguez, A. Cortéds~-Mcnllor, W. Kaiser,
H. E. Waterworth, and R. H. Lawson, 1975. A vein banding mosaic

of beans incited by a strain of cucumber mosaic virus. In Tro-
pical Diseases of Legqumes, J. 3ird and K. Maramorosch (Eds.):
103=111.

g, 8ird, J., J. Sénchez, R, L. Rodriguez, and F, J. Julid, 1875,
Rugacesous (whitefly=transmitted) viruses in Puerto Rico.
{n Tropical Jiseases of Lagumes, J. 83ird and X. Maramorosch

==

(Eds.): 3-265.



10.

.
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Bird, J., 1977. Whitefly-transmitted viruses, In Recent Advances
in Virus Research, Academic Press, New York, pp. 55-=110.

8ird, J., A. C. Monllor, J. Sdnchez v R, Rodriguez, 1977. Propie-
dades de dos virus transmitidos por la mosca blanca Bemisia
tabaci Genn. en Puerto Rico. Fitopatologia 12(1): 31=-32.

Bird, 4., R, Rodriguez, A. C. Monllor vy J. Sdnchez, 1977. Trans-
mision del mosaico dorado de la habichuela (Phaseolus vulgaris)

en Puerto Rico por medias mecdnicos. Fitopatologia [2(1): 28=30.

Cruz, Carlos 1975. Dafio vy combate de insectos en el frijol comin,
Phaseolus vulgaris, v en el frijol de costa, Vigna unguiculata.
Memoria XX| Reunidn Anual Pragrama Cooperativo Cemtroamericano
para el Mejoramiento de los Cultivos Alimenticios (PCCMCA),
San Salvador, E1 Salvador, Vol. 1: 241-249.

Cruz, C., 1978. Adelantos en la investigacidn 2ntomoldgica en
Puerto Rico. Memoria XXIV Reunidn Anual Programa Cooperativo
Centroamericano para el Mejoramiento de los Cultivos Alimen=
ticios (PCCMCA), San Salvador, El Salvador, Vol. 1(L=16): 1.

. Cruz, C. y E. Cardona, 1979. Aceites vegetales para controlar

los gorgojos de lequmbres (granos) secos almacenados. (Ace
cepted for publication in the series Adelantos Cientificos,
Agricultural Experiment Statiom, UPR).

Freytag, G. F., 1975. Research related to the origin and improve-
ment of the common bean (Phaseolus vulgaris). Ia Tropical
Diseases of Legumes, J. 8ird and K. Maramorosch (Eds.): 159-163.

Freytag, G. F., 1975. B8reeding beans for the tropics. Memoria
XX1 Reunidn Anual Programa Cooperativo Centroamericano para
el Mejoramiento de los Cultivos Alimenticios (PCCMCA), Vol.
1: 97-104,

Freytag, G. F., 1978. Ensayos de campo en Puer<o Rico con algunas
| fneas avanzadas de frijol (Phaseolus vuldaris) desarrolladas
en Puerto Ricon. Memoria XXIV Reunidn Anual Programa Coopera-
tivo Centroamericano para el Mejcramiento de los Cultivos Ali-

menticios (PCCMCA), Sam Salvador, £1 Salvador, Yol. 1(L=17):
1=-8.
Freytag, G. F., 1978, Tipo mejorado de planta de algunas lineas

avanzadas del frijol (Phaseolus vuigaris) desarrolladas en
Puerto Rico. Memoria XXIV Reunidén Anual Programa Cooperstivo
Caritroamericano para el Mejoramiento de los Cultivos Alimen-
ticios (PCCMCA), San Salvador, £1 Salvador, Yol. 1(L-18):

1-8.




20.

21.

22.

23.

25,

25.

26.

27.

29.
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Freytag, G. F., 1979. Metaxenia en el frijol (Phaseglus vulgaris L.).
In Proc. XV Annual Meeting of <he Central Américan Ccoperative
Crop Improvement Program (PCCMCA), Tegucigalpa, Honduras. (Paper
oresented and submitted for pubiication.)

Freytag, G. F., 1979. Pruebas de campo en tres localidades con
| fneas avaﬂzadas de frijol desarrollados en Puerto Rico. [n
Proc. Annual Meeting of the Central American Cooperative Crop
Improvement Pragram (PCCMCA), Tegucigalpa, Honduras. (Paper

presented and submitted for pub]icaﬁion.)

Goodman, R. M., J. Bird, and P. Thongmeearkom, 1976. Mechanical
transmiss on, purification, and electron microscopy of the
agent causing Puerto Rican bean golden yellow mosaic. Proc.
Amer. Phytopath. Soc. 3: 247-248.

Hirumi, H., M. Kimura, K. Maramorosch, J. Bird, and R. Woodbury,
1974, Ricketssia=like organisms in the phloem of little leaf
diseased Sida cordifolia. Phytopath. A4: 581-582.

Kaiser, W. J. and N. G. Vakili, 1978. Insect transmission of patho-
genic xanthomonads to bean and cowpea in Puerto Rico. Phytopath.

68: 1057-1063.

Maramorosch, X., H. Hirumi, M. Kimura, J. Bird, and . G. Vakill,

1974, Pigeon pea witch's broom disease. Phytopath. (Abstr.)
64: 582-533,

Maramorosch, K., H. Hirumi, M. Kimura, J. 8ird, and N. G. Vakili,
1974, Diseases of pigeon pea in the Caribbean area: an elec~
tron microscopy study. FAO Plant Protection 3ull. 22(2):
32-36.

Me léndez, P. L. v R. del P. Rodriqguez, 1975. <Control gquimico de
las enfermedades del frijol (Phaseolus vulgaris, Vigna ungui-
culata). XXI| Reunidn Anual del Frogram Ccoperativo Centro-
americano para el Mejoramiento de los Cultives Alimenticios
(PCCMCA), San Salvador, El Salvador. (Paper was omitted, by
mistake, from the Procsedings.)

Meléndez, P. L., R. del P, Rodriguez, and J. H. Ldpez-Rosa, 1977.

Chemical control of fungus diseases of beans and cowpeas in
!

Puerto Rico. Proc. Amer. Phytopath. Soc. +4: 179.

Meléndez, P. L., R. Radriguez, and L. Lebrdn, 1978 Qccurrencs
of Ascochvta nhaseolorum in the humid mountaino us region ofF
Puerto Rico (Abstr.). Phytopatholagy Mews 12(12): 285.

Milbrath, G. M., J. Bird, and J. Sdnchez, 1975. !solation of 3
strain of cucumber mosaic virus frem bSeans in Iliinois. [n

Tropical Diseases of Lagumes, J. 8ird and ¥. Maramorcsch
(8ds.): 115=117.
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31. Pérez, J. €. and J. Bird, 1973. A mosaic of Vigna hesei (Craib)
Back a common weed im Puerto Rico. J. Agr. Univ. P.R. 57(1):
56-64.

32. Rodrigue., R. L., J. Bird, A. Cortés=-Monllor, H. E. Waterworth,
M. Kimura, and K. Maramorosch, 1975. A mosaic virus of
Canavalia maritima (Bay=8ean) in Puerto Rico. In Tropical
Diseases of Legumes, J. B8ird and K. Maramorosch (Eds.):
91-191.

33. Vakili, N. G. and K. Maramorosch, 1974. Witech's broom disease
‘caused by mycoplasma-1ike organisms on pigeon pea (Cajanus
cajan) in Puerto Rico. Plant Dis. Reptr. 58: 96.

34, Vakili, N. G., 1974. Survey of cowpea (Vigna unquiculata) dis-
eases in Tropical America. Proc. Amer. Phytpath. Soc. I1:
123,

35, Vakitli, N. G., W. J. Kaiser, J. E. Pérez, and A. Cortés-Monllor,
1975. Bacterial blight of beans caused by Xanthomonas nsatho-
genic types from Puerto Rico. Phytopath. 65: 401-403.

36. Vakili, N. G., 1978, Distribution of smut of beans and cowpeas
in Tropical America and its possible center of origin. FAOQ-
Plant Protecticn Bull. 26: 19=24.

Theses

I. Lopez~Guadamuz, Miguel. 1977. ldentificacidn de razas fisio-
18gicas de la roya, Uromvces aopendiculatus (Pers.) Unger,
del frijol (Phaseolus vulgaris) in Puerto Rico. MS Thesis,
University of Puerto Rico, Mayaguez Campus.

2. Ruiz=Giraldo, Hernan, 1979, E&valuacidn de la resistencia de
cultivares de frijol comin (Phaseolus vulgaris L.) a razas
de la rovya, Uromvces appendicdlatus, identi{icadas en Puer:o
Rico. MS Thesis, University of Puerto Rico, Mavaguez Campus.

3. Armijos-Lay, Fernando. 1979. Epidemioicgia vy ceocntrol de la
podredumbre del tallo de la habichuela (Phaseolus vulgaris L.)
causada por Sclerotium rolfsii (Curzi) West. MS ThHesis, Uni-
versity of Puerto Rico, Mayaguez Jampus.

Presentations

1. Bird, J., A. Cortas=Menllor, J. Sdnchez y R. L, Rodriguez, 1975.
Propiedades de dos virus transmitidos por la mosca blanca
Bemisia tabazi Genn. en Puerzo Rico. 3Jean Plant Protaction
Worksnop, CIAT, Cali, Colembia.
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2. Bird, J., R. L. Redriguez, A. Cortés=Monllor vy J. Sénchez, 1975.
Transmisidn del mesaico dorado de la habichuela (Phaseolus
vulaaris) en Puerto Rico por medios mecdnicos. Bean Plant

Protection Workshop, CIAT, Cali, Colombia.

3, Hipumi, H., M. Kimura, K. Maramorosch, J. Bird, and R. Woodbury,
1973. Rickettsia=like organisms (RLO) in the phlcem of little
leaf diseased Sida cordifolia. Second International Congress
of Plant Patholegy, Minneapolis, Minn.

4, Maramorosch, K., H. Hirumi, M. Kimura, J. Bird, and N. G. Vakili,

11973, Pigeon pea witches' broom disease. Second Internatio-=
nal Congress of Plant Pathology, Minneapolis, Minn.

5. Vakili, N. G., 1974. Distribution of wild hosts of whitefly trans-
" mitted viruses in Tropical America. Workshop on Grain Legume
Diseases, Agricultural Experiment Station, University of Puerto
Rico, Rfo Piedras, P.R.

6. Vakili, N. G., 197k. Diseases of beans (Phaseolus vulgaris) in
Tropical America. Workshop on Grain Legume 0iseases, Agricul-
tural Experiment Station, University of Puerto Rico, Rio Piedras,
P.R.

7. Vakili, N. G., 1974. Bacterial blight of beans (Phaseolus vulgaris)

~—" ~caused by Xanthomonas ohaseoli and X. vignicgla in lowland
tropics. Workshep on Grain Legume Diseases, Agriculctural
Experiment Statiom, University of Puerto Rico, Rio Piedras, P.R.
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d. Publications In preparation or to be prepared

(a) Articles

Title

i.

10.

ie.

Occurrence of Ascochyta phaseolorum on leguminous
and other cultivated hosts in Puerto Rico.

tdentification of physiologic races of the bean
rust pathogen, Uromyces appendiculatus In Puerto Rico.

Biological control of bean diseases via antagonistic
microorganisms. .

ldentification of bean seed pathogens and their role
In seed quality and, germination.

Epldemiology of stem rot (Sclerotium rolfsii) of beans
In Puerto Rico.

. Chemical control of foliar pathogens of cowpea.

Chemlical contvol of follar pathogens of beans.

Vegetable oils for the control of dry seed weevils.
{Research Note)

. The Influence of leafhopper (Em@oasca spp.) popula-

tions on yleld of beans (Phaseolus vulgaris).

Insecticlides and treatment time for the control of
lesfhoppers (Emgoasca spp.) on beans {(Phaseolus

vulgaris).

Infestation of,bean and cowpea cultivars with the
dry seed weevils.

Author (s)

P. L. Melénder,
Rocio Rodriguez
and Ligia Legrin

~

. Rufz, M. Ldpe
p g

Olga Odlot and

P. L. Melénder

Miria Rivera and
P. L. Meléndez

F. Arm{ Jos and
P. L. Melénder
and others

P. L. Meléndez
and others

€C. Cruz and E.
Cardona

€. Cruz

C. Cruz and E.
Cardona

€. Cruz and E.
Cardona

Journal

Phytopathology

Phytopathology

Phy topathelogy

Phytopathology

Phytopathology

Jour. Agr. Univ.

Puerto Rico

Jour. Agr. Univ.
Puerto Rico

Jour. Agr. Univ.
Puerto Rico

Jour. Economic
Entomology

Jour. Economic

Entomology

Jour. Economic
Entomo logy
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Titie

12.

13.

ih.

5.

16.

17.

18.

19.

20.

Effect of sotl muiches of yleld of dry bean.
{Research Note) :

Leguminous hosts of Puerto Rican straln of Phakopsora

achyrhizl. {(Passed peer review - submitted to USDA
editors.)

Fieid survey of endemic leguminous hosts of Phakopsora

pachyrhizl In Puerto Rico. {Passed peer review -
submi tted to USDA editors.)

Resistance of scarlet runner bean (Phaseaius coccineus)
to soybean rust (Phakopsora pachyrhizi) in Puerto Rico.
(Passed peer review - submitted to USDA editors.)

Assessment of scarlet runner bean-soybean rust response.

{Passed peer review - submitted to USDA editors.)

Yield loss factor as a standard criterfon for the eva-
luation of tolerance and resistance to diseases. (Peer
review).

A field survey of soybean rust-hyacinth bean distribu-
tion In Puerto Rico.

Funglclide control of soybean rust.

Effect of tempersture on soybean rust development in
five leguminous hosts.

{b) Germ Plasm Released (submitted for clearance)

! IR

Titie Cy

i.

Naming and release of the muitiple disease vesistant
bean cultivar '"CARBON''.

M.

M.

N.

.

Author (s}

. G.

. 6.

. G.

. Cruz
G. Vakiild
G. Vakili
G. Vakiil
Vakili
Yakiil
G. Vakidi
G. Vakili
G. Vakil!
fauthor
Vakiti

Journal

Jour. Agr. Univ.
Puerto Rico

Pending

Pending

Phy topathology

Phy topathology

Pending

Pending

Pending

Pending
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Title

2. Haming and release of multiple disease resistant
cultivar '"MOGOTE".

3. MNaming and release of the multiple disease vesistant
cultivar ""CHORRO.

b, Notice to plant breeders of multiple disease resistant
white bean germ plasm MHiTA-6383.

5. Hotlce to plant breeders of release of mulitiplie disease

resistant Scarlet Rumner Bean germ plasm.

Note: Dr. N. G. Vaklili has additional data for 7-8 significant
beans and cowpeas.

M.

.

publications on diseases of

l\ulho[

G.

rp’

G.

Vakiltl

Vakilli

. Vakili

Vakiif



Aopendix A

Sudaet Summaries and Analvses

1. Regular Budget for Period from 1 December 1979 - 30 September 1980

A. Summary

- ° Pilscal Period

1 December 1979 =
30 Sept. 1980 Amount

| cem
Salaries and VWages $117,937
Fringe Benefits 16,297
{adirect Costs 70,762
Materials and Supplies 4,800
Travel and Per Diem 7,220
Publications 3,000
Qther Dirsact Costs k2320

Total $§221,336

%* Repair and maintgenancs of aguipment



. ﬂna%ys@é

1. Level of Effort

Reduced Honthly Level of $2%5,000
Dec. 1, 31979 - Sept. 30, 1980

Nwpunt
Professional Personnel Effort {m/m) ( 9 months )
by topathologist @Pvﬁject Leader) : 5.4 $ 11,167
hy topathologist 2.7 4,609
hytopathologlsi— -0- ~-0-
59fisiant Phytopathologist 9.0 12,948
ssistant Phytopathologlst —0- -0~
ssntﬁag? Entomologlist 4.5 7,002
reeder— 9.0 -0-
ssistant Horticulturist . 0.9 -0-
ssistant llortfculturist 0.9 -0-
ssistant lorticulturist -0- -0-
rsearch Asslistant ¢.9 896
esearch Assistant 9.0 7,560
esearch Assistant 9.0 8.995
esearch Assistant 9.0 7,560
esearch Assistant -0- ~0-
raduate Research Assisiant 9.0 2,700
raduste Research Asslistant 9.0 2,700
raduate Research Assistant . -0- -0-
Subtotal 78.3 66,097
Mon-Professional Personnel
gr. Res. Assistant ~0- -0-
dministrative Secretary 9.0 55400
Jministrative Secretary -0~ ~0-
dniinistrative Secretary 2.8 5,400
; ) , 9.0 4,590
Qﬂmﬂwﬁg&va&ﬁve Eyp@sﬁ _g- —0-
EMWﬁwﬁs&wa&Eve Typist ' 27.0 15,390

Subtotal
i \1/ SEA, USDA, mo charge to Comtract




Labovr

Fringe Benefits - Salarles
Frénge Beneflts - Wages

@ndﬁ&ec& fosts

GRAND TOTAL

Reduced MHonlhly Level of $25,000
Dec. 1, 1979 - Sept. 30, 1980
Awmoesn
Effort (m]m)r____wﬁﬂgjyg@@@)_

81 $36,450

16,297

5,468

70,762

186.3 §210. 465



2. Travel and Per Oiem

Summary of Travel ?lan

Number of Quration
estination travellers (davys) Pursose Cost

e s

Period 1 Dec 1979 - 39 Sept. 1980

1. Demestic

Puer=o Rico o= = Work in field, meecings $3,600

Z. Demestic

Washingten, 0.C. | 7 Attand !X lnternational
' Congrass of Plant Pro-
tection 726

3. Fereign

a. Venezuela 2 7 Attend Anaual Meeting
of American "hviopatho-
logical Seeiety = Carib=

bean Qivisien 1,494

B. Guatamala 2 7 Attend XXV! Annual Meet-
ing of 2CIMCA 2,400
Total $7,220

Tacal



3. Suoolies (Sxvendable Materials and Susolids)

Amount.

1 Dec. 1979
,0 Seat. 1980

Laboratory Materials
and Supplies 1,200

. Greenhouse Materials

and "Supplies 1,800

rield Materials and

Supplies —1,800

Total $ 4,800

Qutreach Sudget ( 1 Dec. 1979 - 30 September 1980)

A. Summary Amount
ltem
Salaries 13,500
Fringe Benefits ~ ' 2,700
lndirect Costs 8,100
Travel and Per Diem 10,550
Qther Qirect Costs 3,600

Total 338,450



8. Analysis

Aswount
( o menths)

$13,500

900

2,880

700

1,020

870

1,320

7,890

2,660%
$10,530

1. Lavel of Effore Montaly Salary £ffars (m/m)
.-Agronomist $ 1,500 9.00
2. Travel and Per Diem
Summary of Travel Plan
Average
Number duration
of of trips
Jestination —- trios (davys) Fursose
A. Domestic
1. Puerts Rico == o= Work in field; mestings
8. International ) T
1. Central American 2 12.3 Meet with czcperators,
countries wark in £field; attend
PCCMCA
2. Dominican Resg— 10 Meat with cocperators;
ublic & Haiti 1 work in field
3, Jamaica 2 5 Maet with coccperators,
work in field
Y, Triaidad and S Magt with cscoerators:
Cuiana 1 work in fiald
5. Colembia and 8 Meat wWith cocoer3tors;
Ecuacor 2 work in field; attend
Bean disease worikshop
at CIAT
3. Qcther Jirsct Costs
Labor and miscallaneous supclies (fercilizers, sesticides,

and sther minor items) needed in=cauntry Sy cscoerators
line and culcivars sucolied v zhe 2raj fcr ragicnal

(o]

act les

Sweow

Totsi

]

i af Project Jiracior o accumpany sutraach

the first 2Pio ©9 23ch cauntry.

da

% Cost of trave
agroncmist in

.

fyal ‘aorF vemic'as

mancdl!2 3gvancad

$3,600

$27,650

© oo
gl\ng




AGENCY FOA INTEZRNATIONAL -OEVELOF.MENT 1. TRAKSACTION COOR PAE
PROJECT AUTHOR!ZATION AND REQUEST A : : :22:«4«:3 T T TR
FOR ALLOTMENT OF FUNDS PART | Dz NELETE S
J. COUNTRY/ENTITY DS/AGR RDA=2 4, OOCUMENT REVISION NUMBER

Type A, Research

5. PROJECT NUMBER (7 digits)

([931.0562.11]

5. QUREAU/DFFICE

7. PQOJECT TITLE (Maximum 40 characters)

A. 3YMBQL 8. CO0E

([ Improvement of Tropical Beans/Cowpeak

0SB C103
8. PROJECT ACTION TAKEN 9. EST. PERIOD OF IMPLEMENTATION
APPROVAL
A T ARPAQVED
OECISION o] 2 DISAPPROVYEDR O O 3 ’
O% 2 OCAUTHORIZED YRS. ' l l QTAsS. ’
10. APPROVED SUDGET AID APPROPRIATED FUNDS (5000}
A APPRO 8. PRIMARY SRIMARY TECH. COOE €. IST FY et ey 19 x2nd ev 80
y N PURPOSE -
PRIATION CO0E C. GRANT 0. LOAN 7. GRANMT 3. LOAN 1. GRANT J. LOAN L. SRANT I M, W IAN
m FN 1111 973 2.422 291 Q
(2
3
(4! |
TOTALS 2,822 291 | | 0 |
- PRQUES S TN N3 ] -
n3rd rv 8] o.4th:v.§.2 LIFE OF FROJECT 5 Wrearzs  Taaina g
A. ARPRO- "ENTER APPAJPAIATE ! ;
PRIATION A COOESH |
Q. GRANT P, LOAN R, GRANT 5. LOANM T GRANMNT V. O aM |2 LIFE OF SQOJECT ' [
N 0 0 5,713 USRS | 2 -
(2) |
(3 < £
el eTnonizEe THRy 8]0
AU TH 1 1o} ‘
TOTALS U | U 2,713

12, INITIAL PROJZICT FUN.OING ALLOTMENT AETUSSTED 130000 |

8., ALLOTMENT ACRVUEST NO. wrmemsrsenmm

13, FUNDS ReSERVEW PUS ALLV ' s1EN

A, APPRQPRIATION
C. GRAN

T 0. LOoAN

TYPCO NAME .Chuef, NERIFX/IES )

(1)

12)

SIGNATYRE

(3N

[4)

OATE

TOTALS

14, SOURCE/QRIGIN OF GCOOS AND

SEAVICES

l
D 300 E__j 341 D CESCAL D OTWEIR

15, FOR AMENQMENTS, MATURE OF

CHANGE PAQPCSED

Ten month extension (Dec. 1, 1979 to Sept. 30, 1980) approved by RAC

requiring additional funds of $291,339 for subject project.

This

amendment is required to provide for orderly completion and summarization

of activities for project termination by Sept. 230,

2.

o

. AUTHOR
FOR QF FICE
RO, FiAS

USE ONLY I

™
|

t7. ACTICN QATE
cc

T
IERREEN

vy

18. ACTION REFERENCT
Cotioru.) '

AID 1330-4 (7-78)




PROJECT AUTHORIZATION AND
REQUEST FOR ALLOTMENT OF FUNDS

PART I1I
ENTITY : Bureau for Development Support
PROJECT + Improvement of Tropical Beans/Cowpeas

PROJECT NUMBER : 931-0562.11

[ hereby authorize $291,339 in Grant Funds for a ten month extension
(from Dec. 1, 1579 to Sept. 30, 1980) of the subject project with
the University of Puerto Rico. The total approved funding level for
this project is hereby increased from $2,422,000 to $2,713,339.

The extension of the project will allow f orderly completion of

summarization of activities for project/termination by Sép,. 30, 1980,
j ) )
oo
N’

I3

Tony Bab
Deputy AssiStant Adiinistrator
for Food and_dutrition

Bureau for Development Support

Date: &(// PN :// 7777

Attachments:
0S/AGR Memo to DAA/FN/DSB
Project Paper

Clearances: 'y ’ g
DS/AGR/FCP:JMYoﬁgbﬁ ?CZ?¢2 Date:’?/ga{é77;
DS/AGR/FCP:KMByerqgo '#2717 Date: 7/> /7.
DS/AGR:MMozynski  3&Luwanbate: &/ /=7
OS/AGR:DFPeterson  o¥)? Date: </, /-,
0S/PO/RES:MRechcigl 92 sn. Date: 7/, /7%
0S/PO:RSimpson__ < LD fn  Date:@/z3




July 31, 1979

ACTION MEMORANDUM FOR THE DEPUTY ASSISTANT ADMINISTRATOR
FOR FOOD AND NUTRITION, BUREAU FOR DEVELOPMENT SUPPORT

FROM: DS/AGR, Dean F. Peterson

SUBJECT: Ten Month RAC approved, Extension Requiring $291,339 for
the Research Project "Improved Tropical Production of Beans and Cowpeas

(931-0562; Contract AID/ta=c=-1296) with the University of Puerto Rico
(UPR)."

Problem: Your authorization is required for a ten month extension
requiring $291,339 for the subject research project.

Discussion: A.I.D. initiated this research project with the University
of Puerto Rico in 1973 to investigate and develop methods for controlling
diseases and insects of selected food legumes adapted to the tropics,
namely, beans and cowpeas. A.I.D. has obligated and funded a total

of 82,422,000 for this project.

This project was administratively extended on September 30, 1978 to
allow presentation of the new projec. paper, for extension, to be
considered by the October 31l-November 1, 1978 RAC meeting. Due to
aspects of the project that were unacceptable to RAC, they called

for a revised proposal to be submitted to the January 31, 1979 RAC.
Again this ran into some design difficulty with RAC because they felt
the project extension should be designed for a two=year phase out plan
as compared to the more active research implewentation plan as presented.
Therefore at the January 31, 1979 meeting, RAC tabled further considera-
tion of the project until the July RAC meeting. The RAC requested

the University of Puerto Rico to completely rewrite the project proposal
for reconsideration at that time. UPR did a complete rewrite of the
project proposal and this was reviewed at the July 13, 1979 meeting

of RAC. RAC was pleased with the new presentation as it was responsive
to RAC's concerns and presented a scope of work that was appropriate

for bringing the project to termination by September 30, 1980. The
proposed budget 1s a reduction from earlier levels of annual funding.

It will allow the UPR staff to maintain the breeding activities,
training, and outreach while reducing effort in the laboratory research
on pathology and entomology. The present scope of work calls for the
staff to summarize all data, to prepare scientific and required A.I.D.
reports in preparation for project termination.

A bean/cowpea Collaborative Research Support Program (CRSP) is scheduled
for implementation in FY 80. All A.I.D. funded activities with UPR

on beans/cowpeas subsequent to Sept. 30, 1980, will fall under che purview
of this upcoming bean/cowpea CRSP. DS/AGR is interested in Puerto Rico

as a site for tropilcal bean and cowpea research for the upcoming Bean/
Cowpea CRSP. Though there is no guarantee that UPR will be selected

as a Bean/Cowpea CRSP participant, DS/AGR does feel that they will be

a strong contender due to the fact that UPR is a liad grant university,



thus eligible to participate in the Title XII program, and among land
grant universities has the unique distinction of being located within
the tropics. Should UPR not be one of the major participating univer-
sities in the CRSP program it would certainly be selected as a
participating university due to its unique location and the experience
in bean/cowpea breeding and research programs.

The work to be performed with the additiomal $291,339 ten month extension
is specified in the "scope of work'" of the approved project paper as
revised under fthe guidance of the RAC.

This contZnuation is based on an earlier unsolicited research and
develcpment proposal. This extension meets the guidelines for contract
amendaents, under exceptions to normal negotiation procedures, 41 CFR
7-3,101=50(c)(2) where contract amendments which provide for the
"eontinuation of activities' or assistance, which in the judgement

of the contracting officer are designed to meet a goal which Is the
same as, or substantially similar to, the goal stated in the original
contract.

Recommendation: That you approve the ten month extension requiring
f -3 of $291,339 by signing t .e attached PAF.

Attachment: a/s



RAC Meeting = July 12-13, 1979

Food and Nutrition

Improvement of Tropical Production of Beans and
Cowpeas Through Disease and Insect Control

(Extension) = University of Puerto Rico. Duration
of extension, 2 years; extimated additional cost,
$929 ,736.

Project Summary and Background: The goal of this project is
to improve production of cowpeas and soybeans in the tropics.
The common bean and cowpea are the major grain legumes pPro-
viding sources of protein in the human diet of LDCs located
in zhe tropics. 1In all production regions, susceptibility of
legumes to diseases is a major problem. The focus of this
project is the breeding of disease resistant varieties of
beans and cowpeas.

Based on project accomplishments which were noted "with com-
mendation," a site visit review team recommended a two year
extension in June 1978. The extension documents, however,
yere considered unacceptable when reviewed at the

November 1978 and January 1979 meetings. The RAC members
requested that more care be exercised in the design of field
experiments, that a publication schedule be developed, and
that a network of researchers be established in the
Caribbean region to test the germplasm in the program. The
revised proposal, responsive to previous RAC criticism, will
focus on publication of results and extension of the breed-
ing program. Chemical control aspects of the previous pro-
ject will not be pursued.

RAC Recommendation: That the extension be approved with the
understanding that:

1. The symposium be held with funds from other AID sources
(as indicated by the AID staff);

2. AID and Puerto Rico agree on a list of publications
required to meet contractual reguirements; and

3. Puerto Rico work diligently to bring all biological
materials to a stage of usefulness so that they can be
made available to other research workers at the com=
pletion of the project extension on September 30, 1980.
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02 £S82 Pre-sct Raview Jommictee

September 6, 1978

S3gans and Cowmeas AlD/=a=C-=1296

Cr. Yohe (IDS/AGR) nriefly explained the history of this project and why
1t moved to Puerto Rico ia 1974 where the University has provided excellent

technical backstop and access %o an experimental farm system through out the
island.

= He apologized Zor the document being late but circumstances prevented ics
eariier axzival.

= He indicated that Title XII has considered beans/cowpeas as a high priority
rea. A planning grant is being prepared in this area and Purerto Rico will
work out future arrangements within the framework c¢f Title XII after thi
two vear extension reguest terminates.

Ms. Dovle (ASIA/TR) wendered if any Asian Countries were iavolved in this
project?

Yone = The primary focus has beena LA but materials have been exchanged with

scientists in Taiwan, Pakistan, ard India,

3alis (LA) - This area is very important, however, was not pleased wit
the interface of this project with other LDC institutions in LA, More linkages
aust be formed.

= Was not overly enthusiastic with this project. He didn't see any real
speclifiic objectives for the next Lwo vears.

Yohe <~ Indicated that lst recommendation of the recent site vwisit feam was =he
need to improve the projects outrzeach network. This would be dore in a nusber
of ways including hiring a coordinator to take care of linkages between 2R and
other instizutions.

Cal Martin (ASIA) felt project should terminate in twe years.

= Would Like mcre specifilics on the cutreach program.

Gazes {(ATR) felw this is an important area and should be done.

- Suggested scme Dprorlem witlh outreach SrogTam.

3alis -~ Reall:
The progz<ess o

den't see what generally nas been done or accomplished o daze.
date 1s very speciiic and detailed.

Yche = Explained outreach

&
effeceiveness. #e ladicated zha
expanded in =he last yeaxz.

, and plans beizg made =0 Lmprove its
vear.y workshops are Deiag 2eld and could de



Xevs MacManus (NE/TECE) fel: that the paper did not clearly describe the
procedure for the next WO YeazIs.

£-:skson (DS/PO/RES) - Was a member of recent view team. de iadicated cthat
ou=reach was a major problem area that the teanm focused ¢n and made -ecommend-
ations to Lmprove. He also indicated that the =wo vear work plan was exzremely
precise and, if it was considered too precise, it was in part due ©o the zeam's
requesz that the Univesicy provide =he Agency with more details of progress <o
date and future research to be undexztaken.

Sanh (3S/DAA) - Wondered what timing was being considersd Ior tae CcRrRIsS®?

Yone - Inidcazed Michigan would prepare a scope of work for a planning grant.
Overall planning pericd would extend te around July 1979 with the actual
program beginning some time after that.

Heilman (32S/P0) = Wondered about the evaluation plan and procedures to guarantee
us-l.zation. He regquested that a more detalled evaluation plan be included.

Sabp susmed up discussion by indicating the need to sharpen up the objectlives
of =he ouzreach program and the projects progress and goals. PPC 4id not
Commenzt.





